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Experimental 

Crystal data 

C 12 H 12 C1N 3 0 5 
M, = 313.70 
Orthorhombic, Pbca 
a = 10.7864 (3) A 
b = 11.1264 (3) A 
c = 21.9775 (5) A 

Data collection 

Oxford Diffraction Xcalibur Eos 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO; Oxford 

Diffraction, 2006) 

T = 0.979, T m „ = 1.0 



Refinement 

R[F 2 > 2a(F 2 )] = 0.033 

wR(F 2 ) = 0.077 

S = 1.05 

2696 reflections 



V= 2637.60 (11) A J 
Z = 8 

Mo Ka radiation 
li = 0.32 mm -1 
T = 150 K 

0.40 x 0.38 x 0.20 mm 



6722 measured reflections 
2696 independent reflections 
2240 reflections with / > 2a(l) 
R inl = 0.021 



238 parameters 

All H-atom parameters refined 
A^„ = 0.25 e A~ 3 
Apmin = -0.24 e A~ 3 



In the title compound, Q2H42CIN3O5, the piperidine ring 
adopts a chair conformation. One of the nitro groups is almost 
coplanar with the aromatic ring [O— N— C— C = —1.4 (2)°], 
whereas the other one is significantly twisted out of the ring 
plane [O-N-C-C = 34.7 (2)°]. The crystal packing is 
stabilized by intermolecular tt-tt stacking interactions with 
centroid-centroid distances of 3.579 (3) A. 

Related literature 

For the biological activity of benzamide derivatives, see: 
Christophe et al. (2009). 



Data collection: CrysAlis PRO (Oxford Diffraction, 2006); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: OLEX2 (Dolomanov et al, 2009); software used 
to prepare material for publication: OLEX2. 

We thank the Analytical and Testing Center of Sichuan 
University for the X-ray measurements. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5492). 
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Comment 

Benzamide derivatives are of great importance owing to their antibacterial properties (Christophe et ah , 2009). The title 
compound is one of the key intermediates in our synthetic investigations of antibacterial drugs. 

The piperidine ring adopts a chair conformation. As shown in Fig. 1, the amide group forms a dihedral angles of 75.96 (5)° 
and 51.61 (9)° with the benzene ring and the piperidine ring, respectively. The crystal packing is strengthened by inter- 
molecular Ti-Ti stacking interaction with centroid-centroid distances of 3.579 (3) A. 

Experimental 

A solution of 3.42 g (12.9 mmol) of 2-chloro-3,5-dinitrobenzoyl chloride in 20 ml of dichloromethane was added to a 
solution of 1.097 g (12.9 mmol) piperidine with a catalyst of 1.82 g (17.9 mmol) triethylamine. The mixture was stirred for 
2 h at room temperature and extracted with water and dichloromethane, then the organic solvent was evaporated and the 
title compound was recrystallized from ethanol (yield 3.24 g, 80%). Crystals suitable for X-ray analysis were obtained by 
slow evaporation from a solution of ethyl acetate. 



Figures 




Fig. 1. The molecular structure of the title compound, with displacement ellipsoids drawn at 
the 50% probability level. 



Fig. 2. A packing diagram of the title compound. 



(2-Chloro-3,5-dinitrophenyl)(piperidin-1-yl)methanone 

Crystal data 

Ci2H 12 ClN 3 05 ^(000) = 1296 

M r = 313.70 D x = 1.580 Mg nT 3 

Orthorhombic, Pbca Mo Ka radiation, X = 0.7107 A 

Hall symbol: -P 2ac 2ab Cell parameters from 3316 reflections 

a= 10.7864 (3) A 9 = 3.2-29.1° 
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b = 11.1264 (3) A n = 0.32 mm" 1 

c = 21.9775 (5) A T=150K 

V= 2637.60 (11) A 3 Block, yellow 

Z=8 0.40 x 0.38 x 0.20 mm 



Data collection 



Oxford Diffraction Xcalibur Eos 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 16.0874 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford Diffraction, 2006) 
r min = 0.979, T max = 1.0 
6722 measured reflections 



2696 independent reflections 

2240 reflections with I > 20(7) 
^,= 0.021 

Qmax ~~ 26.4°, 6 m in ~~ 3.2° 

6 = -13->7 
£ = -13^13 
1 = -27->15 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.033 
wR(F 2 ) = 0.077 
S= 1.05 

2696 reflections 
238 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

All H-atom parameters refined 
w = l/[o 2 (F 0 2 ) + (0.0283P) 2 + 0.9862P] 
where P = {F 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax = 0.25 e A~ 3 
Apmin = -0.24 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > o(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z £/i so */£4q 

Cll 0.14710 (4) 0.51437 (4) 0.126198 (18) 0.02618 (12) 
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Atomic displacement parameters (A 2 ) 
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